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                                                Abstract 
 
    In this work we consider, in a deep analogy with Linde chaotic inflation dynamics, a 
simple dynamical model of the cosmological constant in full agreement with recent 
astronomical data. 
 
       
 
    In this work we shall consider, in a deep analogy with Linde chaotic inflation 
dynamics [1]-[6], a simple dynamical (scalar field) model of the cosmological constant in 
full agreement with recent astronomical data [7]-[11]. 
    Consider a simple, homogeneously distributed over space, scalar field φ (coupled with 
gravity) with corresponding total energy density 
 
(1)   ρφ = 1/2 (dφ/dt)2 + V0 + 1/2  m2φ2 + m φ (dφ/dt) 
 
and Lagrangian density 
 
(2)   lφ = 1/2 (dφ/dt)2 - V0 - 1/2  m2φ2 - m φ (dφ/dt)          .   . 
 
Here t represents time, V0 - a constant energy density and m – constant field mass.  
     In a stationary universe (with const scale factor R) dynamics of mentioned scalar field 
is described by the following Euler-Lagrange equation 
 
(3)   d/dt (∂lφ/∂(dφ/dt)) - ∂lφ/∂φ  = 0  
 
i.e.  
 
(4)    d2φ/dt2 + m2φ = 0 
 
that represents usual Klein-Gordon equation. As it is well-known the same equation can 
be obtained as the Euler-Lagrange equation for a simpler Lagrangian density 
 (5)   lφ = 1/2 (dφ/dt)2 - 1/2  m2φ2.   . 
 
     But in a non-stationary universe (with variable scale factor R) situation is principally 
different. Here, for Lagrangian density (2), we must use the following Lagrangian 
 
(6)  Lφ = (4/3 πR3)lφ = (4/3 πR3)( 1/2 (dφ/dt)2 - V0 - 1/2  m2φ2 - m φ (dφ/dt)) 
 
and corresponding dynamical Lagrange equation  
 
(7)   d/dt (∂Lφ/∂(dφ/dt)) - ∂Lφ/∂φ  = 0  
 
i.e.  
 
(8)   d2φ/dt2 + 3(dR/dt)/R   ( (dφ/dt)  - m φ )  + m2φ = 0       . 
 
    On the other hand in a non-stationary universe filled with mentioned scalar field with 
energy density (1) we must use the following first Friedmann equation 
 
(9)   (dR/dt)2/R2 = 8πG /3 (1/2 (dφ/dt)2 + + V0 + 1/2  m2φ2 + m φ (dφ/dt))           
 
where G represents gravitational constant. 
     In this way we obtain (8) and (9) as two basic dynamical equations for description of 
mentioned non-stationary universe. 
     Suppose now that that in mentioned non-stationary universe dark energy dominates. In 
other words suppose 
 
(10)  (dR/dt)/R = (Λ/3) 1/2 
 
where Λ represents cosmological constant, small and positive in full agreement with 
recent cosmological data [7]-[11]. It, introduced in (8), (9), implies the following two 
equations 
 
(11)   d2φ/dt2 + (3Λ) 1/2 ( (dφ/dt)  - m φ )  + m2φ = 0      . 
 
(12)   Λ/3 = 8πG /3 (1/2 (dφ/dt)2 + V0 + 1/2  m2φ2 + m φ (dφ/dt))        
 
which must have compatible solutions. 
       Suppose 
 
(13)   Λ/(8πG) =  V0 
 
so that (12) turns out in 
 
(14)   1/2 (dφ/dt)2 + 1/2  m2φ2 + m φ (dφ/dt) = 0      .     .. 
 
or in 
 
(15)   ( (dφ/dt) + m φ) 2 = 0      .     .. 
 
It implies exponentially decreasing solution 
 
(16)  φ =  φ0 exp (-mt) 
 
where φ0 represents some constant field value. 
     Introduction of (16) in (11) implies 
 
(17)   2m (m - (3Λ)1/2)φ = 0      . 
 
or, finally,  
 
(18)   m = (3Λ)1/2     . 
 
i.e. 
 
(19)   Λ = m2/3        .    .      . . 
 
    Expression (19) introduced in (13) yields 
 
(20)   V0 = m
2/(24πG)         .               
 
       Obviously, (16), (19), (20) represent compatible solutions of (11), (12) as the 
dynamical equations of a dark energy scalar field defined by 
 
(21)   ρφ = 1/2 (dφ/dt)2 + m2/(24πG) + 1/2  m2φ2 + m φ (dφ/dt) 
 
(22)   lφ = 1/2 (dφ/dt)2 - m2/(24πG) - 1/2  m2φ2 - m φ (dφ/dt)               .     .   . 
 
and coupled with gravity (in full agreement with recent astronomical data). 
      In conclusion we can shortly repeat and point out the following. In this work we 
consider, in a deep analogy with Linde chaotic inflation dynamics, a simple dynamical 
model of the cosmological constant in full agreement with recent astronomical data. 
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